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 VWUXFWXUHV WREH GHVLJQHG DFFRUGLQJ WR WKH YDOLG5RPDQLDQ QRUPV )RU WKH VWUXFWXUHV WKH HQYLURQPHQWDO LPSDFW LV DVVHVVHG
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,QWURGXFWLRQ
,QSUDFWLFHRIFXUUHQWVRFLDODQGSXEOLFEXLOGLQJVUHLQIRUFHGFRQFUHWHIUDPHVWUXFWXUHVZLWKPDVRQU\ LQILOOZDOOV
DUH IUHTXHQWO\ XVHG GXH WR WKH WHFKQRORJLFDO DGYDQWDJHV DQG FDOFXODWLRQ VLPSOLFLW\ WKH VROXWLRQ SUHVHQWV )URP
VWUXFWXUDOSRLQWRIYLHZORDGEHDULQJPDVRQU\ZDOOVZLWKUHLQIRUFHGFRQFUHWHWLHEHDPVDQGSLOODUVPLJKWHPSKDVL]H
DGYDQWDJHV ZKHQ GLVSODFHG LQ VHLVPLF UHJLRQ EXW IURP SRLQW RI YLHZ RI PDWHULDO XVH WKHUH DUH QR VLJQLILFDQW
GLIIHUHQFHV 'LIIHUHQFHV DSSHDU PDLQO\ LQ WKH ZD\ WKH GLIIHUHQW PDWHULDOV DUH FRQVLGHUHG WR ZRUN WRJHWKHU 7KH
VWUXFWXUDOVROXWLRQPLJKWEHLQIOXHQFHGE\VHYHUDOWHFKQLFDOFRQGLWLRQVDVVHLVPLFFRQGLWLRQVOD\RXWDQGJHRPHWU\
WHFKQRORJLFDO FRQGLWLRQV HWF EXW LQ WKH GHFLVLRQPDNLQJ DOVR SHUVRQDO SUHIHUHQFHV RI WKH VWUXFWXUDO GHVLJQHUV DUH
KDYLQJ LPSRUWDQW UROH 7HFKQLFDOO\ WKH GHVLJQ SURFHVV RI WKH VWUXFWXUHV LV UXOHG E\ WKH H[LVWLQJ VWUXFWXUDO FRGHV
QRUPV DQG VWDQGDUGV EXW DOVR WKH HVVHQWLDO UHTXLUHPHQWV VWDWHG LQ WKH &RXQFLO 'LUHFWLYH ((&
>@LPSOHPHQWHG LQWR WKH VSHFLILF ODZV  KDYH WR EH SHUPDQHQWO\ FRQVLGHUHG 7KH HVVHQWLDO UHTXLUHPHQWV DUH
LQFOXGLQJWKH³K\JLHQHKHDOWKDQGHQYLURQPHQW´DVZHOODVWKH³HQHUJ\HFRQRP\´EXWIRUVWUXFWXUDOHQJLQHHUVWKHUH
DUH QR SUDFWLFDO WRROV IRU FRPSO\LQJZLWK WKHPHQWLRQHG RQHV 7KH GLOHPPD LV HYHQ JUHDWHU LI WKHUH H[LVWV D UHDO
FRPPLWPHQW RI WKH GHVLJQHU IRU UHGXFLQJ WKH HQYLURQPHQWDO LPSDFW RI WKH UHVXOWLQJ VWUXFWXUH (YHQ LIZRUOGZLGH
FRQFHUQ DQG UHVSRQVLELOLW\ RI WKH VSHFLDOLVWV LV LQFUHDVLQJ WRZDUGV REWDLQLQJ VXVWDLQDEOH VWUXFWXUHV ZLWK UHGXFHG
HQYLURQPHQWDOLPSDFWWKHJHQHUDOO\DSSOLFDEOHPHWKRGVDUHVWLOOPLVVLQJGHVSLWHWKHH[LVWHQFHRIWKHWKHRUHWLFDOWRROV
IRU LGHQWLI\LQJ DQG FRQWUROOLQJ WKH HQYLURQPHQWDO LPSDFW DQG IRU LPSURYLQJ WKH HQYLURQPHQWDO SHUIRUPDQFH








$QRWKHUVKRUWFRPLQJ LQ WKHVXVWDLQDELOLW\DVVHVVPHQWRIVWUXFWXUHV LV UHSUHVHQWHGE\ ODFNRIDEVROXWHYDOXHV IRU
UHDGLQJ WKH UHVXOWV VLQFH UHVXOWVDUHHYDOXDWHGRQO\E\FRPSDULVRQZKLFKSUHVXPHVSRVVLELOLW\RIFKRRVLQJRI WKH
EHVWRSWLRQIURPDVHWRIDVVHVVHGVROXWLRQV>@7KHHQYLURQPHQWDOLPSDFWRIDVWUXFWXUDOVROXWLRQLVGHWHUPLQHGE\
WKH W\SH TXDQWLW\ DQG TXDOLW\ RI XVHGPDWHULDOV WKH UHDOL]DWLRQ SURFHVVHV VHUYLFH SHULRGPDLQWHQDQFH QHHGV DQG
HQGRIOLIH SURFHVVHV >@ >@>@ ([LVWLQJ VWXGLHV 'DQDW]NR >@ 3XVNDV >@ >@1DLN >@ 6WUXEOH >@ DQG
RWKHUV DUH HPSKDVL]LQJ WKH HIIHFW RQ WKH HQYLURQPHQWDO LPSDFW RI WKH XVHG VWUXFWXUDO V\VWHP EXW DOVR WKH KLJK
LQIOXHQFHRIWKHXVHGPDWHULDOV>@RQWKHRYHUDOOVXVWDLQDELOLW\RIWKHVSHFLILFVWUXFWXUH
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'HVLJQVSHFLILFDWLRQVDQGWKHVWXGLHGVWUXFWXUH





PDVRQU\ LQILOO ZDOOV DQG D ORDG EHDULQJ PDVRQU\ ZDOO VWUXFWXUH ZLWK UHLQIRUFHG FRQFUHWH WLHEHDPV DQG SLOODUV
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)LJ7\SLFDOVWUXFWXUDOFURVVVHFWLRQ
&RVWFRPSDULVRQRIWKHVWUXFWXUDOVROXWLRQV





)UDPHTXDQWLW\ 3ULFH 0DVRQU\TXDQWLW\ 3ULFH 'LIIHUHQFH
&RQFUHWH>P@  ¼  ¼ 
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,WFDQEHUHPDUNHGWKDWIRUWKHVWXGLHGQXPEHURIVWRULHVWKHUHLVQRUHPDUNDEOHFKDQJHLQWKHGLIIHUHQFHEHWZHHQ
WKH PDVRQU\ TXDQWLW\ IRU WKH WZR VWUXFWXUDO YDULDQWV VWDQGLQJ DW  EXW WKHUH LV D VWHHSHU HYROXWLRQ RI WKH
FRQFUHWH IRUPZRUN DQG UHEDU TXDQWLWLHV DQG SULFHV LI LQ FDVH RI D WKUHH VWRULHV EXLOGLQJ WKH UHLQIRUFHG FRQFUHWH
IUDPHVWUXFWXUHZLWKPDVRQU\LQILOOZDOOVLVVOLJKWO\PRUHFRVWHIIHFWLYHE\LQFUHDVLQJWKHQXPEHURIVWRULHVWKHORDG















7RWDO(QHUJ\     
5&IUDPH>0-@ ( ( ( ( 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)LJ  %HVLGHV WKH REYLRXV OLQHDU LQFUHDVH RI WKH TXDQWLWLHV ZLWK UHVSHFW WR WKH VWRU\ OHYHO WKH ODUJHU HPLVVLRQ
TXDQWLW\UHVXOWHGIURPWKHORDGEHDULQJPDVRQU\ZDOOVWUXFWXUHFDQEHUHPDUNHG
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)LJ&RPSDUDWLYHHYROXWLRQRIWKHHPLVVLRQVWRDLU
7KHVROLGZDVWHHPLVVLRQUHVXOWHGIURPWKHVWXGLHGVWUXFWXUDOVROXWLRQVGXULQJWKHLUOLIHWLPHLVVKRZQLQ)LJ,Q











KDUPIXO VROXWLRQV UHJDUGOHVV RI WKH DQDO\]HG FULWHULD HQHUJ\ FRQVXPSWLRQ FDUERQ GLR[LGH FDUERQ PRQR[LGH
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YRODWLOH RUJDQLF FRPSRXQGV FRQFUHWH VROLG ZDVWH EODVW IXUQDFH GXVW RU VROLG ZDVWH WR ODQGILOO 7KH UHVXOWV DUH
H[SODLQHGRQO\E\ WKHRYHUDOO ODUJHU TXDQWLWLHV HPEHGGHG LQ WKH FDVHRI WKH ORDGEHDULQJPDVRQU\ZDOO VWUXFWXUH
HVSHFLDOO\RIWKHPDVRQU\LWVHOI$VFRQVHTXHQFHWKHVWXG\OHGWRWKHW\SLFDOGLOHPPDRIVXVWDLQDELOLW\ZKLFKRIWKH
SLOODU RI WKH VXVWDLQDELOLW\ WR EH FRQVLGHUHG LQ FDVH RI D VLPLODU EXLOGLQJ2I FRXUVH RWKHU FULWHULDPLJKW EH DOVR
FRQVLGHUHG ZKHQ HVWDEOLVKLQJ WKH VXVWDLQDEOH VWUXFWXUDO VROXWLRQ DOWKRXJK WKH REYLRXV FKRLFH GRHV QRW VHHP WR
EHFRPHVLPSOH
,WKDVWREHPHQWLRQHGWKDWWKHUHVXOWVRIWKHVWXG\DUHFKDUDFWHULVWLFIRUWKHVSHFLILFORFDWLRQRIWKHEXLOGLQJ7KH
REWDLQHG YDOXHV PLJKW YDU\ IRU RWKHU ORFDO FRQGLWLRQV (YHQ LI WKH SUHVHQWHG VWXG\ HPSKDVL]HV WKH GLIIHUHQFHV
EHWZHHQ GLIIHUHQW VWUXFWXUDO VROXWLRQV UHVXOWV FDQ EH SHUFHLYHG WKURXJK WKH FRPSDULVRQ RI GLIIHUHQW VWUXFWXUDO
VROXWLRQV
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